. Furthermore, for the convenience of analysis, comparison and interpretation, 132 all these factors were standardized beforehand. 
Number of cattle cattle_num
The number of cattle kept by all units and urban residents.
Mutton production (Ten thousand tons) mutton_prod
The weight of mutton that was butchered in that year in the whole society.
Beef production (Ten thousand tons)
beef_prod
The weight of beef that was butchered in that year in the whole society. 
, , -1 , ,
where n represented the province, t the year (n and t were both sequentially 148 numbered), y n , t the human brucellosis incidence rate of the n-th province in the t-th 149 year, and y n , t-1 referred to that in the past year. In addition, x n , t was the value of the 150 associated factor of the n-th province in year t, λ t indicated the temporal effect of the 10 151
year t and μ n,t the random effect of the n-th province in the t-th year. Specifically, the 152 regression coefficient γ measured the relative risk of factor x on the human brucellosis 153 incidence, which was the parameter of interest in this study.
154
During this study, we combined the supervised PCA with the dynamic panel data 155 model [17] . Factors of concern were first selected based on their standardized 
( 1, 2,..., ; 1, 2,..., ; 1, 2,..., ; 1, 2,..., ; 1, 2,..., ) upward trend nationally, the epidemic situation also changed slightly in different 195 regions. Though the northern incidence rate has always been higher than that in the 196 south, which was in accordance with previous reports [18], the southern incidence 197 also began to increase in the recent five years and such an increase even continued 198 despite the decrease in the northern incidence since 2014. From the time series plot, it 199 could be inferred that: ①The human brucellosis incidence rate went up significantly 200 during the study period; ②There was an overall upward trend of the epidemic in the 201 south area (especially in southeastern provinces) while the northern provinces still 202 kept high records of incidence rates. This indicated that the pastoral areas were still 203 high epidemic areas while the incidence of human brucellosis also became more 204 intense in half pastoral areas and agricultural areas, which coincided with the 205 conclusion of Zhang et al [19] . As for the cluster analysis, the result indicated that these 31 provinces could be 209 classified into three clusters according to their incidence level and epidemic trend. and Heilongjiang belonged to Cluster 2 and the remaining provinces were included in 212 Cluster 3 (Fig 2) . Through reviews of previous studies [6] , a similar partition was 213 observed, which helped to testify the rationality of our clustering. outliers and affect the validity and stability of statistical modelling. As a result, ten 238 provinces in total were included in the statistical modelling stage, which were Gansu, 239 Hebei, Heilongjiang, Liaoning, Henan, Ningxia, Shandong, Shanxi, Shaanxi and 240 Xinjiang. According to Table 2 , brucellosis t-1 , health 1 and health 2 were associated with the 292 current incidence of human brucellosis with statistical significance (P<0.05). Among 293 these three factors, the coefficients of brucellosis t-1 and health 2 were positive, while 
317
(2) The interpretation of results
318
The estimated results in Table 2 Human brucellosis is one of the few infectious diseases whose incidence rates still 336 keep increasing nowadays in mainland China [20] . Though previous studies have tried 337 to explore its epidemic patterns and associated factors, this study contributed to the 338 prevention of human brucellosis in a more novel and more explicit way: it not only 339 considered both temporal and spatial patterns of human brucellosis across mainland 340 China, but also comprehensively revealed the multiple relations between human 341 brucellosis and its potential associated factors. Therefore, the results of this study 342 could supply the following new knowledge and implications for the prevention and 343 control work in this field. 344 Firstly, apart from the traditional recognition that human brucellosis incidence rates 345 in northern China were much higher than those in southern area, this study further 346 analysed and compared the temporal and spatial epidemic characteristics of various 347 areas. Specifically, according to both the incidence level and epidemic trend, all 348 provinces of mainland China were classified into three clusters, i.e., Cluster 1 with the 349 highest incidence rate all year round, Cluster 2 with rather high incidence rates but 350 lower than that of Cluster 1 and lastly, Cluster 3 whose incidence rates were at a to categorize areas in mainland China based on their incidence rates, this study put it 368 further by considering both the incidence rate and the epidemic trend. By doing this, 369 researchers could better reveal the association, know more about the epidemic 370 mechanism as well as offer more practical clues for adjusting measures in different 371 conditions.
372
(2) The exploratory analysis in this paper contributed to clarify the potential effects 373 of associated factors on human brucellosis in a more comprehensive way. It helped 21 374 update and deepen the understanding of epidemic mechanism as well as locate the key 375 areas of controlling human brucellosis more precisely. Here are some brief 376 discussions on some factors involved.
377
① Historical impact According to the analysis, there existed a statistically 378 significant influence of the human brucellosis incidence rate in the previous year (lag, 379 brucellosis 1) on the current incidence rate, which might be explained by the latency 380 and invasiveness of brucella [22] . human brucellosis [19] , but no supporting result was found in this study. This can also affect their medical expenditure [26] , current priority could be given to 427 increase the health care subsidy of residents in these areas in order to achieve the goal 428 of improving the medical expenditure proportion to control human brucellosis.
429
Outside mainland China, many other regions in the world also suffer from human 
